Dietary restraint is known to break down in the face of tempting foods. Previous research suggests exposure to cues associated with slimming such as images or odours act as prompts to restrict intake of a tempting snack in dieters. The effects of consuming diet-congruent foods on subsequent intake of a meal have not yet been investigated. Thus, using a repeated measures design 26 female participants (dieters or non-dieters) consumed a diet-congruent (100 kcal salad), hedonic (100 kcal garlic bread) or neutral (0 kcal water) preload. A lexical decision task measured the salience of diet and hedonic thoughts and participants were then offered pizza as a main meal. Appetite sensations were measured throughout the study. Compared to the hedonic and neutral preload, a diet-congruent preload reduced dieters' entire meal intake by 21%. In contrast, non-dieters consumed 9% more in the hedonic preload condition compared to the neutral preload, yet showed no differences between the diet-congruent and other conditions. Salad lowered participants desire to eat and increased fullness compared to garlic bread and water preloads. Dieters were also less hungry after the salad compared to the garlic bread and water preloads. Consuming a diet-congruent first course may prompt lower intake at a meal, in part due to facilitating resolve to refrain from overeating a tempting second course.
Introduction
Hedonic temptations in the current obesogenic environment present a continual trial to those attempting to resist palatable foods in order to maintain a healthy eating plan or weight loss diet. Consequently many diet efforts fail and result in weight gain in the long term (Mann et al., 2007) . Exposure to tempting food cues has been shown to increase food intake in those scoring high in restrained eating (Fedoroff, Polivy, & Herman, 1997) . Indeed there is a large body of evidence showing that restrained eaters can be tempted to overconsume in the presence of highly palatable foods such as ice cream (Herman & Mack, 1975; Herman, Polivy, & Esses, 1987) . Conversely diet cues in the environment may increase the salience of weight control intentions and foster regulated food intake by those most susceptible to overconsumption.
The goal conflict theory suggests environmental cues can prompt existing eating enjoyment goals and weight control goals to determine either overconsumption or restrictive intake (Stroebe, Mensink, Aarts, Schut, & Kruglanski, 2008) . According to this model dieters hold two competing goals; a dominant goal to control weight and; an antagonistic hedonic goal to eat and enjoy food. Exposure to food activates the hedonic goal and impedes the salience of diet-related thoughts resulting in overconsumption in the moment of being allured by tempting food. Lexical decision tasks implicitly measure the cognitive organisation of thoughts. Previous research reports that pre-exposure to hedonic food words compared to neutral non-food words increased recognition times of diet words in restrained eaters (Stroebe et al., 2008) . In contrast, exposure to diet-congruent cues (those related to slimming) may reinstate weight control goals and remind dieters to restrict food intake in vulnerable food situations (Stroebe et al., 2008) . Diet-congruent cues can limit food intake in those scoring high in restrained eating. A poster that presented slimming recipes (Papies & Hamstra, 2010) and exposure to slim models and diet products were linked with reduced food intake in highly restrained eaters (Anschutz, Van Strien, & Engels, 2008) and in the general population (Brunner & Siegrist, 2012) . Such research predominantly examines the effect of diet-congruent cues in restrained eaters. Yet, many restrained eaters are simply watching what they eat and are not actively engaged in weight loss behaviours (Lowe, 1993; Reid, Hammersley, & Rance, 2005) . Much of the research on disinhibited eating has focussed on restrained eaters rather than active dieters, yet diet-congruent foods may be particularly effective to remind dieters actively seeking to limit or monitor intake. Indeed, two laboratory studies have shown that both exposure to diet-congruent food images (Buckland, Finlayson, & Hetherington, submitted for publication) and diet-congruent food odours (Buckland, Finlayson, & Hetherington, 2013) reduced dieters' subsequent food intake compared to exposure to neutral or tempting food cues.
Consumption of diet-congruent foods engages both psychological processes associated with dieting efforts and physiological processes of satiation and satiety. In non-dieting participants, consumption of low energy dense foods prior to test meals reduced overall energy intake. For instance, consumption of salad (100 kcal) (Roe, Meengs, & Rolls, 2012; Rolls, Roe, & Meengs, 2004) and soup preloads (129 kcal) (Flood & Rolls, 2007; Rolls, Bell, & Thorwart, 1999) have been found to reduce overall energy intake compared to consuming no preloads. One way such foods reduce subsequent food intake is that a greater weight of low energy dense foods can be consumed for the same energy content as high energy dense foods, and this increased bulk of low energy dense foods increase gastric distension (Rolls et al., 2004) . In support of the volumetric hypothesis it was shown that a larger portion of a low calorie salad (100 kcal) was more effective to reduce meal intake compared to a small portion of salad with equal energy content (Rolls et al., 2004) . Typically these experiments exclude dieters and so it is not known if foods such as soups or salads will assist dieters in resisting highly palatable foods during a meal context.
The aim of the present study was to investigate the effect of consuming a diet-congruent preload (salad) on the salience of dietrelated and hedonic thoughts and; energy intake (kcal) of a two course meal including a tempting main meal compared to consuming a hedonic preload (garlic bread) or non-food control (water) in dieters and non-dieters. It was predicted that consumption of a diet congruent preload would (1) increase the salience of diet-related thoughts in dieters compared to consumption of a hedonic or neutral starter and (2) reduce energy intake of a tempting meal compared to consuming the hedonic and non-food starter.
Method

Participants
Females aged 18-55 years were recruited via the University of Leeds participant database, email distribution lists, posters distributed around the University of Leeds campus, adverts in the local newspaper, an online classifieds website and in the University of Leeds gym. Thus the sample represented both staff and students of the University and members of the local community. To ensure participants remained naïve to the purpose of measuring food intake the study was advertised as a study to examine the effects of varying starters on meal taste perception. All responses to the advert were emailed a questionnaire and screened for eligibility including diet status determined with the question ''Are you currently on a diet to: lose weight, maintain weight or not dieting?'' Exclusion criteria included extreme body mass index scores (BMI) (below 17.5 and above 40 kg/m 2 ), dieting to maintain weight, a history of eating disorders, current mental health problems, diabetes, food allergies, being pregnant or lactating, a dislike to any of the study foods and taking medication with appetite side effects. In total 39 participants completed the study. Of those, 13 were excluded for reasons which could have influenced the study. Those who were dieting in order to maintain weight loss (n = 6), those that guessed the true nature of the experiment (n = 6) 1 and 1 person who ate lunch at different times over the three test sessions. The remaining sample consisted of 13 dieters losing weight and 13 nondieters. The study was approved by the University of Leeds Institute of Psychological Sciences ethics committee and participants received £15 upon completion of the study.
Design
The study used a 3 [preload: diet-congruent (salad), hedonic (garlic bread), neutral (water)] Â 2 [diet status: dieting to lose weight, not dieting] mixed design with condition (preload type) as the repeated measures variable and diet status as the between-subjects factor. The order that each preload was given was randomised and each session was separated by a wash out period of at least 7 days.
Materials
Participants were provided with a fixed lunch (approximately 450 kcal) to standardise appetite. The lunch consisted of a prepackaged sandwich (J. Sainsbury plc 2013) and flavoured yoghurt. Participants either consumed the lunch in the Human Appetite Research Unit (HARU) on a tray with water or collected the lunch in a lunchbox the evening before or morning of test day to eat at a specified time. Participants were requested to eat the lunch to entirety and not to consume any other foods with the lunch until they returned to the laboratory for the main testing session.
The diet-congruent cue was a salad preload, the tempting cue was a garlic bread preload and the control was a preload of water. These preloads were selected based on a preliminary online survey (n = 230) which showed that on a 7-point Likert scale, salad was rated as highly associated with dieting to lose weight and garlic bread was associated with temptation, defined as eating purely for pleasure. Foods tend to be dichotomised as either ''healthy'' or ''tasty'' (Rozin, Ashmore, & Markwith, 1996) , and so having identified one of each examples of these foods a fixed portion of water served as the control.
The energy content of the salad and garlic bread was matched (100 kcal) and the control consisted of a glass of water containing no energy. Each food preload was served with a fixed portion of water. The amount of water given in each condition varied to control for weight. Each condition provided a total weight (preload plus water) of 284 g and thus energy content of the salad and garlic bread matched. The salad was prepared by the experimenter and comprised of lettuce, tomatoes, cucumber, Italian dressing, parmesan cheese and garlic flavoured croutons. Garlic flavoured croutons were used in the salad to ensure both the salad and garlic bread were garlic flavoured. The salad was tailored to participants' liking with weight of the food and water adjusted accordingly. The garlic bread was bought pre-prepared and cooked in the oven following the manufactures' instructions.
Test meal
The test meal was the same across each condition. Ad libitum access was provided to a cheese and tomato pizza (Goodfella's, Green Isle Foods Ltd., Ireland) baked in the oven with added cheese (45 g) and oil (5 g) evenly distributed over the pizza. The pizza was divided into bite size pieces to discourage monitored intake. The pizza was served on a tray with a jug and glass of chilled water (350 g).
Lexical decision task
To measure the salience of diet goals participants completed a lexical decision task (Neely, 1991 ). The lexical decision task was 1 Inclusion of participants who suspected that food intake was being measured did not affect the main effect of cue on energy intake, F(1.56, 46.86) = 5.61, p = .01. However, inclusion of these participants reduced the significant condition Â diet status interaction to non-significance, F(2, 60) = 1.52, p = ns.
designed and conducted using E-prime 2.0 software (Psychology Software Tools, Inc.) on a desktop computer (Stone Computers Ltd.) with Window XP operating system. The lexical decision task presented 15 diet-congruent words, 15 hedonic words, 15 neutral words and 15 non-words in random order. The diet and hedonic words were selected based on a preliminary online survey in which words were rated on a 9-point Likert scale for their association with dieting to lose weight and temptation (n = 154). All words were matched on frequency (Francis & Kuć era, 1982) . Participants were required to press 'W' for words and 'O' for non-words on the keypad and were instructed to complete the task as quickly and as accurately as they could. Reaction times to each word were measured in milliseconds (ms). The task began with 5 neutral practice words.
Appetite ratings
Effects of preload on hunger, desire to eat and fullness was measured at 6 set time points (pre-lunch, post-lunch, before preload, after preload, post-lexical decision task, post-test meal) throughout the study on 100 mm visual analogue scales (VAS). The use of VAS to measure subjective appetite and mood in experimental settings has acceptable validity (Blundell et al., 2010) .
Psychometric eating behaviour traits
To measure cognitive restraint, disinhibition, hunger, and flexible and rigid control the Three Factor Eating Questionnaire (TFEQ) (Stunkard & Messick, 1985) was used. The scale has been shown to have high internal validity (Stunkard & Messick, 1985) . The TFEQ was included to examine potential differences between dieters and non-dieters. Although active dieters are different from restrained eaters (Lowe, 1993) , active dieters tend to score highly on restrained eating measurements. For example, obese individuals placed on a weight restricted diet report higher levels of dietary restraint over time (Chaput et al., 2005 ). In the current study the TFEQ subscales showed good internal reliability (Cronbach's a for restraint = .72, disinhibition = .71 and; hunger = .81).
Procedure
Participants were emailed a reminder about the study 24 h before each test day. Participants were instructed to keep physical activity levels similar across each of the test days, to avoid alcohol the evening before and morning of test days and to fast 2 h before attending the lunch session. On test days, participants were provided with a set lunch to control for baseline appetite. Lunch time was arranged between 1200 and 1400 h. Participants either collected the lunch items on the evening or morning before the main session, or were provided with the lunch in a private cubicle in the Human Appetite Research Unit (HARU), University of Leeds. Before and after lunch, participants rated appetite (VAS1 and VAS2). Four hours after lunch, participants returned to the HARU for the main session. This commenced with pre-cue exposure measures of subjective states (VAS3). Next, participants were provided with the preload and were asked to complete a task to raise awareness of the food.
Participants were required to list the first thoughts that entered their mind when they saw the preload, indicated the frequency of consumption, and were asked to describe a brief memory triggered by the food. In the control condition, rather than specifying a memory, participants were requested to list as many water brands as they could to ensure participants were mindful of the water. Participants then rated that specific condition's preload based on its visual, olfactory and taste properties on 9-point Likert scales (pleasant, fresh, appealing, healthy and tempting). Using VAS participants then indicated prospective consumption by responding to the question ''how much more of this food/water could you eat/ drink right now?'' Participants were provided with 10 min to undertake this task and to consume all food and water provided.
Next, participants completed another set of appetite ratings (VAS4) and the lexical decision task. Ratings were repeated after the task (VAS5) and the test meal was then offered to the participant. To maximise the effect of the preloads on energy intake and to increase credibility of the cover story, participants were prompted to think about the flavours tasted in the preload before tasting and rating the pizza on a 9 scale item (1 = not at all; 9 = extremely) for taste properties (e.g. pleasant, savoury, crunchy, sweet, salty, moist, chewy, and tempting). Participants then completed post-meal subjective states (VAS6) and the duration of exercise conducted on that day was recorded. For the first two sessions this was the end of the test day.
For the third final test session, participants completed an online questionnaire including what the participants thought the true purpose of the study was, they were then asked to estimate the energy content of each preload via a photo of each which appeared on screen to remind participants. Participants then indicated current diet status by responding to the question ''Are you on a diet to: lose weight, maintain weight or not dieting?,'' indicated the duration and nature of the diet. Although diet status was also recorded in the pre-study screening questionnaire, it was also assessed at the end of the study to ensure diet status had remained the same from pre to post-study. Next participants completed the psychometric measures. Upon completion, participants' height and weight were recorded by the experimenter with no shoes and only light clothing. Finally participants were debriefed and paid (see Fig. 1 for a complete procedure outline).
Strategy for data analysis
Weight of food consumed was converted into energy intake based on manufacturers' information. To investigate differences between dieters and non-dieters by age, BMI, restraint and disinhibition a series of independent t-tests were conducted. To examine the effect of preload type and diet status on energy intake, a mixed ANOVA with preload type as a repeated measures factor and diet status as a between-subjects factor was conducted. Secondary analysis of energy intake measures examined the effect of preload type, time and diet status on appetite ratings by conducting a 3 (preload: salad, garlic bread, water) Â 6 (time: pre-lunch, postlunch, pre-preload, post-preload, post-task and post-meal) Â 2 (diet status: dieting to lose weight, not dieting) mixed ANOVA with preload type and time as repeated measures factors and diet status as a between-subjects factor. Bivariate correlations were conducted to examine relationships between appetite ratings at post-preload and energy intake in each condition for dieters and non-dieters separately.
For the lexical decision task, all incorrect responses (3.9%) and extreme reaction times (>3SDs) were removed. Mean reaction times were calculated for the 15 diet, 15 hedonic and 15 neutral words. To examine the effect of preload type word type and diet status on the mean reaction times words a 3 (preload type: salad, garlic bread, water) Â 3 (word type: diet, hedonic, neutral) Â 2 (diet status: dieting to lose weight, not dieting) mixed ANOVA with preload type and word type as within-subject factors and diet status as a between-subjects factor was conducted.
Any significant interactions on food intake and reaction times were explored with paired samples t-tests. To compare evaluation of the preloads recorded on Likert scales the Wilcoxon Signed Rank test was used. An ANOVA was applied on this data to assess for group differences for preload evaluations. Data is reported as mean ± SEM and results were significant if p < .05. Partial eta squared (gp 2 ) is reported for effect size and interpreted as small effect = 0.01, medium effect = 0.09 and large effect = 0.25.
Results
Manipulation check
Corresponding with the results of the online survey participants rated the salad (6.1 ± 0.1) as significantly healthier than the garlic bread (1.9 ± 0.2), Z = 4.5, p < .001, and a main effect of food was found for estimated energy content F(2, 48) = 53.00, p < .001, gp 2 = .69. The estimated energy content of the salad (110 ± 15 kcal) was significantly lower than the estimated energy content of the garlic bread (149 ± 15 kcal) (p = .05). Participants correctly estimated that water contains no energy (0.2 ± 0.2 kcal) Thus, taken together these ratings alongside those from the online survey support the assumption that salad is a diet-congruent food compared to garlic bread.
Prospective consumption differed by preload type, F(2, 42) = 3.68, p = .03, gp 2 = .15. There were no differences between dieters' and non-dieters' prospective consumption, F(1, 21) = 0.51, p = ns, gp 2 = .02. In support of garlic bread representing a tempting food, participants reported greater prospective consumption for the garlic bread (53.8 ± 6.4 mm) relative to the water (30.9 ± 5.8 mm) (approaching significance, p = .06). Whereas there were no differences in prospective consumption for the water and salad (48.9 ± 6.0 mm) (p = ns) nor salad and garlic bread. These findings provide support for the experimental manipulation.
Memories recalled
Participants recalled memories while tasting the salad and garlic bread preloads. Although no systematic analysis was conducted on these reported memories, examination of the memories showed that the memories recalled tended to be positive for both the salad and garlic bread. For salad, memories most frequently referred to instances of ''healthy eating or dieting'' (n = 7) and eating in the ''summer time/hot weather'' (n = 7). For garlic bread, memories recalled most frequently referred to examples of ''sociable eating'' (n = 10) and ''eating at restaurants'' (n = 10). Thus, memories recalled were in line with dieting or healthy eating and hedonic constructs.
Evaluation of preloads
Participants rated the salad and garlic bread as equally pleasant and appealing (pleasant: Z = .11, p = ns; appealing: Z = 1.5, p = ns). The salad was rated as more pleasant than the water, Z = 2.53, p = .01 and the salad and garlic bread were more appealing than the water (smallest Z = 2.3, p = .02). Thus, there were no differences in pleasantness or appeal between the diet-congruent and tempting foods. There were no differences between dieters' and nondieters' evaluation of the preloads 
Participant characteristics
As expected, dieters differed from non-dieters on TFEQrestraint [t(24) = 2.65, p = .01], flexible [t(24) = 2.09, p < .05] and rigid control [t(24) = 3.91, p = .001] (see Table 1 ). There were no differences between dieters and non-dieters in age, BMI or any other psychometric scores. Thus, dieting to lose weight corresponded with validated psychometric traits that are associated with restrained eating (Timko & Perone, 2006) .
Study compliance
All participants complied with the instruction to abstain from eating food 2 h prior to lunch and there were no differences across conditions in the time reported since participants last ate on the day of testing, F(2, 36) = 1.82, p = ns, gp 2 = .09. In accordance with instructions given to participants there were no differences between conditions in reported exercise durations on each test day, F(1.36, 28.50) = 1.16, p = ns, gp 2 = .05.
Impact of preload type and diet status on energy intake
Pizza intake differed between conditions, F(1.39, 33.39) = 14.13, p < .001, gp 2 = .37. Participants consumed less pizza after a salad preload (634 ± 48 kcal) compared to garlic bread (747 ± 46 kcal) (p = .03) or water (807 ± 42 kcal).
When analysing total energy intake (preload plus pizza), the type of preload consumed had a significant effect on total energy intake F(1.39, 33.39) = 6.0, p = .01, gp 2 = .20. After eating the salad participants reduced pizza intake by 113 ± 40 kcal compared to eating the garlic bread preload (p = .03). While there were no differences in total energy intake between the garlic bread and water conditions (p = ns), there was a marginally significant main effect of diet status, F(1, 24) = 3.53, p = .07, indicating that dieters consumed 154 ± 82 kcal less than non-dieters overall. The condition Â diet status interaction was significant, F(1.39, 33.39) = 3.78, p < .05, gp 2 = .14. Examination of the means showed that dieters consumed 164 ± 71 kcal less when eating a salad compared to eating garlic bread (p = .04) and 163 ± 61 kcal less when eating salad compared to consuming water (p = .02). Non-dieters consumed 79 ± 21 kcal more when eating garlic bread compared to consuming water (p = .003), while intake in the salad condition did not differ to the garlic bread or water conditions (see Fig. 2 ). Thus the reduction in total energy intake in the salad condition compared to the garlic bread and control was driven by dieters suppressing energy intake in the salad condition compared to the other conditions (see Fig. 2 ).
To rule out water consumption affecting intake between conditions the weight of water consumed during the pizza meal across conditions was examined. Water consumption did not differ between conditions, F(1.36, 32.73) = 0.11, p = ns, gp 2 = .005, or dieting status, F(1, 24) = 2.0, p = ns, gp 2 = .08. Additionally, there was no effect of preload order on energy intake, F(5, 13) = 0.30, p = ns, gp 2 = 0.07.
Impact of diet-congruent preload on appetite ratings
There was a main effect of time on hunger, desire to eat and Table 2 shows that the fixed lunch successfully standardised appetite ratings across participants (all ps = ns) after lunch (VAS2) and at pre-preload (VAS3). Hunger and desire to eat significantly declined from pre-cue-exposure (VAS3) to post-preload (VAS4) (hunger: p < .001; desire to eat: p = .04). There were no differences in hunger and desire to eat between post-preload (T4) and post-lexical decision task (VAS5). After consuming the test meal pizza (VAS6) both hunger and desire to eat significantly declined (both ps < .001). Ratings of fullness mirrored the hunger patterns such that, fullness increased after eating the preload (VAS4) compared to before (VAS3) and increased further after consumption of the pizza (VAS6).
There were main effects of preload type on desire to eat and fullness [desire to eat: F(2, 48) = 3.82, p = .03, gp 2 = .14; fullness:
F(2, 48) = 7.45, p = .002, gp 2 = .24]. There were no effects of preload type on hunger, F(2, 48) = 2.25, p = ns, gp 2 = .09. Participants had less desire to eat in the salad condition compared to the water condition (desire to eat approached significance, p = .08). Similarly, participants reported greater fullness in the salad condition relative to the garlic bread (p = .03) and control condition (p = .001). There were no reported differences in hunger, desire to eat or fullness between the garlic bread and control condition (all ps = ns).
The There was also a significant condition x time x diet status interaction on hunger ratings F(4.99, 119.73) = 2.45, p = .04, gp 2 = .09.
Exploration of the means showed that dieters were less hungry after eating the salad at post-preload (VAS4) and post-lexical decision task (VAS5) compared to the garlic bread [VAS4: t(12) = 2.94, p = .01; VAS5: t(12) = 2.06, p = .06] and water conditions [VAS4: t(12) = 3.80, p = .003; VAS5: t(12) = 4.12, p = .001]. In contrast, non-dieters were only less hungry after the salad compared to the water at VAS4 and VAS5 [VAS4: t(12) = 2.58, p = .02; VAS5: t(12) = 2.52, p = .03]. While there were no hunger differences for non-dieters between the salad and garlic bread conditions at VAS4 or VAS5 (largest t = t(25) = 1.72, p = ns). In summary, both dieters and non-dieters reported less desire to eat after consuming a salad compared to garlic bread and water at post-preload (VAS4) and post-lexical decision task (VAS5). Participants also reported feeling fuller at post-preload (VAS4), post- Table 2 Dieters' and non-dieters' mean ± SEM appetite ratings across conditions. Note: Different letters denote significant differences between conditions; LDT = lexical decision task. Fig. 2 . Dieters' and non-dieters' energy intake of preload and pizza. Different superscript letters denote significant differences between conditions within a group. Fig. 3 . Mean reaction times to diet, hedonic and neutral words. ÃÃÃ p < .001.
lexical decision task (VAS5) and post-meal (VAS6). Dieters also reported feeling less hungry after the salad compared garlic bread and water at post-preload (VAS4) and post-lexical decision task (VAS5), while non-dieters only reported feeling less hungry after the salad than water at post-preload and post-lexical decision task (VAS5), but there were no differences in hunger between the salad and garlic bread conditions.
Correlations between appetite ratings post-preload and energy intake across conditions for dieters and non-dieters
Dieters' desire to eat and hunger positively correlated with intake in the diet condition but not in the hedonic or control conditions (diet condition: desire to eat r = .71, p = .007; hunger r = .63, p = .02; hedonic condition: desire to eat r = .51, p = ns; hunger r = .43, p = ns; control: desire to eat r = .34, p = ns; hunger, r = .38, p = ns). Thus, as hunger and desire to eat increased intake increased in the diet-congruent preload condition for dieters. Fullness negatively correlated with intake in the hedonic condition for dieters but no other conditions (hedonic condition: r = À.58, p = .04; diet condition: r = À.30, p = ns; control: r = À.29, p = ns). Thus in the hedonic condition as fullness increased energy intake decreased for dieters. For non-dieters desire to eat positively correlated with energy intake in the hedonic conditions but no other conditions (hedonic condition: r = .65, p = .02; diet condition: r = .38, p = ns; control: r = .45, p = ns). Hunger and fullness did not correlate with non-dieters' intake in any conditions (all ps = ns).
Impact of diet-congruent preload on salience of diet and hedonic thoughts
Examination of reaction times to diet, hedonic and neutral words revealed a main effect of word type, F(2, 48) = 60.33, p < .001, gp 2 = .72. Diet (611 ± 22 ms) and hedonic (616 ± 22 ms) were recognised significantly faster than neutral words (694 ± 26 ms). There were no differences in reaction times to words between dieters and non-dieters, F(1, 24) = 3.80, p = ns, gp 2 = .14 (see Fig. 3 ). Thus, faster reaction times to diet and hedonic words compared to neutral words suggest that diet and hedonic words were more salient to the sample than neutral words regardless of the type of preload consumed.
Discussion
In the present study a salad preload reduced meal intake compared to garlic bread or water. In particular, dieters ate 21% less of a two course meal when eating a diet-congruent salad preload compared to both the hedonic and water preloads. In contrast, non-dieters ate similar amounts after the preloads but consumed 9% more when consuming a hedonic preload compared to water.
Intake of the salad preload produced higher ratings of fullness, lower desire to eat and hunger in dieters compared to the other preloads. Non-dieters showed a similar pattern except there were no differences in non-dieters' hunger between the diet-congruent and hedonic conditions. There are two potential explanations for the findings of the current study. The first concerns the extent to which salad acts as a diet goal prime and the second concerns the impact of the sensory experience of eating salad which has a lower energy density but higher volumetric effect than garlic bread.
In relation to the first explanation, the goal conflict theory (Stroebe et al., 2008) predicts that salad reminds dieters of long term goals to lose weight and prompts regulated food intake. In favour of this explanation the study provided strong evidence that salad is associated with dieting to lose weight and thus is a diet reminder. The evidence from the pre-study survey showed salads are associated with dieting to lose weight, and participants in the current study perceived the salad to be a low calorie food compared to garlic bread. This diet-congruent food had a specific selective effect to reduce dieters' energy intake compared to a tempting and neutral preload, whereas non-dieters' intake did not change in response to preload type. This selective effect is in line with goal priming theory which proposes that goal reminders only affect those who hold the relevant goal (Custers & Aarts, 2010; Stroebe et al., 2008) . Thus, only dieters responded to the salad by adopting diet-consistent behaviour. In contrast, the salad was not relevant to non-dieters' goals and consequently non-dieters' food intake did not change. The current findings corroborate other diet reminder research showing that dieters respond to diet-congruent cues with diet-consistent behaviour. For example, exposure to ''low calorie'' messages in a restaurant menu increased dieters' and restrained eaters' low calorie food choices and; exposure to the sight and smell of diet-congruent food reduced dieters snack intake (Buckland et al., 2013) . This is the first study which has combined systematic manipulations of preload type (diet congruent/incongruent) with meal intake measures and appetite ratings.
However, the current study does not provide evidence that diet goal thoughts were increased after exposure to the salad as the goal priming account predicts. Results from the lexical decision task showed participants were faster to recognise diet and hedonic words compared to neutral words across all conditions. According to the goal conflict theory, exposure to diet-congruent food should reduce recognition times to diet words and increase recognition times to hedonic words; while exposure to hedonic foods should show the opposite effect -increasing recognition times to diet words and reducing recognition time to hedonic words. Limitations with the design of the lexical decision task may explain the lack of findings. Firstly, it may be that the words used in the current study were more salient to the sample compared to neutral words. This enhanced salience may have produced a floor effect in diet and hedonic words recognition times which reduced the likelihood of observing differences in response to words. Additionally, the lexical decision task included both diet and hedonic words and it could be that exposure to hedonic words counteracted the salience of diet thoughts. Thus, additional research with an improved goal accessibility task (such as including diet words only and not hedonic words, and testing a larger sample) is required to support the role of goal priming to reduce dieters' energy intake.
In relation to the second explanation, previous preload studies have shown that changes in weight and energy density affect intake (Rolls et al., 2004) . The current study controlled for weight and energy content by varying water contents but preloads differed in perception (diet congruent/incongruent) energy density (Holt, Heading, Taylor, Forrest, & Tothill, 1986; Marciani et al., 2012) and thus oral transit time. Increased oral exposure leads to cephalic phase responses and decreases energy intake of ad libitum meals (de Graaf, 2012) . It may be that oral transit time was longer in the salad condition compared to the garlic bread and water conditions. Increased oral exposure may account for both dieters and non-dieters feeling fuller and having less desire to eat after the salad compared to garlic bread and water. Yet, oral transit time is not a sufficient explanation since salad selectively reduced dieters' intake only and had no effect on non-dieters who would have experienced similar oral transit times. If the effects found here were due to oral exposure or energy density then it would be expected that both dieters and non-dieters would reduce energy intake in the salad condition compared to the garlic bread and water conditions. Yet, non-dieters consumed the same between the salad condition to the garlic bread and water conditions. Therefore it could be that oral transit time and/or energy density affected non-dieters' appetite but was not sufficient to affect meal intake. In comparison, for dieters, the combined influence of increased oral transit time and a relevant diet reminder was sufficient to suppress dieters' appetite and energy intake after eating a salad compared to garlic bread or water.
Implications of the current study are that dieters might benefit at meal times by consuming a diet-congruent first course compared to consuming either a hedonic or no first course. Further testing in more ecologically valid settings is required to test whether this strategy may be effective to incorporate in weight management programs. Additionally, replication of the effect and gaining a more thorough understanding of diet-congruent preloads is needed. The current study examined response to diet-congruent food in one eating episode and it will be useful for future research to examine the long term effectiveness of salad as a diet-congruent cue and to test the efficacy of other food types to produce similar effects on energy intake. Furthermore, the current study was limited to examination of short term eating behaviour. Food intake on the days following the study is unknown.
In conclusion, dieters suppressed energy intake of an entire meal when consuming a diet-congruent preload compared to a hedonic or neutral preload. Future research may benefit by exploring the underlying mechanisms of this effect.
